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(54) [9mff)4imi immR.v!iti^m^^ttm::»9m 



(57) [gSl^j] 

msi^iimm^^mt or e p t f e ^iSffl-r -5. 
c <t cc J: fj . mrie3fe^ii»*a^ii* 200 -ciiLt-cm^ 




(2) 

1 

1 K:iatS©36««L 10 

^ (- V 7 p i 9^ u >ja-c* •sii^^ 1 x» 2 {ciats 

[ 19*5 4 ] Btrt67fe^f*1»^lScD)¥^ 1 - 3 0 M 

0 0-6 0 0-C-C:glAKL/ft:flt. t&5^-r-5Ci«Cj;»3ff e. 
im'f-ifil : 9-5 : 5r*6sS^6X«7«CfSfS© 

^mn, 30 
[ii^^9] msim^it. mmm^mmt. mm. 

c »^ 1 0 ] mammminmit . > ■i' a • x 
cits?s 1 1 ] m^^mm^m.'^mu, ^7Lsrw^^ 

«ic> 7t¥SI»#W?S*^^^X«#?S0fc?^. 2 0 0-C 
fe^±TjKs£L/c*><D-C*Sia^S 1 - 1 0©(,if n*>K: 40 

[Sijjt^ 1 4 ] tf^^S 1-12 {CfaK©3fem«ii. 50 
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Si, 
[0 00 1] 

CO 00 2 ] 

[0 00 3] LA^L/. 1 9 9 l^a— tf>3?X*4:^© 

M. i'.uy •:'*JH!tS6*i. ^m.m^^m:^7. 1~ 

7. 9%©fe5git!S®3fefb^m?fe*l%^L. (Na t u r 
6.353,737 (1991)). -TX-iC 1 0 

«=^:7feff sfe^i Lxi^m^ mc^mmmMt^^m 

■C*-5. ^?8««;!/5';^Sfi±tC^fiS3n/cKfb5=-3f> 

^micn-ri>^Kmf*iSSi<Dmmmm<om'^) *S7 o o 

5fefb^m?ife (ifu-yy sLj\^mm) «. Hffl^btcoJlili^cTfe 

[0 00 4]— ccoi'Uf 

tt!!SM*{b^^ffe©Sa{bSO'pIMi4*W-^-f ^ i^cS!) 

nrt^'S. t^l^«. 2nd World Confer 
ence and Exhibition on Ph 
otovoltaic Solar Enegy Co 
nversion. Vienna 1998 {Vt^tS. 

(PET) y -< )lA=&mmb. CCDPET7 ^;UA*ffi 
iC-Oiy-^M. ■ XXKfk^ ( I TO) ?r«JlUfc«mtt 
■< iUA*ffl(,>fca3Rit!iS3t{bi^S?ife*s«SgS 

[0 005] 

^y ^)V2^^m^^. c©^mi4i^i^7 ^ ;UAJiK:K'fb 



(3) 

3 

D. :*/7X>&SSiL-Cfflt,»-Cl»-S«^{C«> 4 5 0'C 

2 5 0JUi';^(0. 2 mW/cm') r^maSK 
(J.c) 1 5 A/cm'. ISSC^IE (V„c) 0. 48 

V. mK.m^ ( f f ) 0. 6 7. ^m^i^nm (v) 

[0 00 6] c<DJ:^)&^1t«:IBi5>-C«c34a 20 

fcfc©-c&o. -e©@e<}<!:-r-2><i:c.s». mp^mci-fv 

[000 7] 

[0 0 0 8 ] Bijfa7t¥^<*ii, m^^imM^mD^ 30 

[0009] Hiria^?Lfii«^)S«. @f*^^?La5i< y f=- 
[0010] Birta^fe^^fta^j^oji*** 1 - 3 0 a m 
[0 0 1 1 ] m^it^mmt. mit^so. ml-^ 

^'fbxXSo'®^bffilS<i:D^c.5gf*:'6jl«*a-5^i>^c 40 
<<!:4>l«|-C&.2,Ci;JiW*b<. ^7La3t¥ 

mi\ttcitm7i<.miS^^t-^t i:i>iC4 0 0-6 0 0 

?LH7fe*aS<*a^i©S*WaJ:b*«. 
5^7LSI5fe4^3l«:iB^35i I : 9-5 : SriSCiWS 

[0012] Btria^smJiti. sa^s^^^i. so 
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XX. siyf K-/^•> h^WK{bffiS&*>6ii«n4i!>«:< 

[0013] B?ie*¥«(*ffi^)a«. ^?LMig^^-® 

«C. i6i|S*(*$W?g*«^X«g?gL/A:S. 2 0 0-CW 

[0014] *#feHjc[>7em@«. Biiia3fe¥^f*{c. s e> 

[0015] *^H^©7fe#^f*^^M{i. ^fgPfcaiil- 

m^ttci,tAi§tutcm. 2 0 0 •CJ':i±-c«i^L/'r?i6n 
[0016] :^^m(DMt^mmict. ±§z:^^m(Ditm 

[0017] 

[0018] c^4^*(*a^^D *^?«-cmi.^6n€.3ic 

[ 0 0 1 9 ] 0 1 «. i^aJ{CiS3l-r-52g?L 1 a ?rWr s 

tS'itwm^i-m 1 ©«3:ffifffia?:7j^L -cte 0 . s 2 «. 

C©^7LM]S^^K 1 ©^7L 1 a rt{C5!6¥^fl:2 

S n i i fc , ^7LMii!^IS 1 ©>tffi{C36^^(* 2 

[0020] it^^mW2ifi^ll'^-m^^m. l ©^7L l a 
rtJCfi^SnSCitcj;!). ^7LWlg^«©lg?L 1 a 

rt{c«^$ n.s***i*2 *i^5e<b-r -sfc-wt?* < . p 
?L»ig^^-K 1 }LK.mm^intcit^{^m 3 *>55£ib 

[002 1] :*^?Bt?ffl(<»6nS^+LSiiS:»^Ml», 

i^astciisai-rs^TL 1 a ^rw^si^fia©;©;^'? ^ ^i' 

;V:i-ni5^U> (ePTFE) . ft^-feJl'D-X. |5-?L 
R^'JX5^U>. ^J?LM'1<'Jx5^U>^©ii5^^*i^ 
tfe>tl.2.. Ctl^©^%. {b^e«3SStt (^KiSl^.tt. 

JSHiPatt) . Sfv{b^8«jSSi§«cfin-5ic>^,#>6.. 

Mf*l^?LW^y 7=-h 5•7J^3^□x5^^> (ePTFE) 

c i tc J: 0 . ^©aiL**fc»»)»SS« 
T-C4)n{* . 2 0 0 -CWi. Sf S 1/ < «3 0 0 'CliS© 



C4) 

5 

[0022] CCr. mi^^Km^^'J7-hzr7)\^*ax. 
<ePTFE) <!:«, ^ 'J f h 5 :7 ;U:i-D P 

> (PTFE) (Dv 7 tf-ifmwjMtm^-r 

ti^. 7 ^y;;l'*«S£f*y3|oi{ci2|Si^S<!:i4>«c, 7 ^ lo 

1 ^ *<D*t«CDig*SmtS i -o r t,^ 

[002 3] ^Kmm^m i ^so/c^t^ii 

«»S3%J^fiSr*©«:+^^c»*r. 1-30 umm 
t.l>^K ^m/^VZ^t. 0. 5wmJil±!5WSL.<, <J:0 

2 Gym, J: 0 *f * b < I* 1 0 m m. 3 ?>CCSf S b < ti 20 
5Mm-C*.So 0. 5w m t<T-C«^S«c3fe*^«:il 3 

?LS1S^« 1 O^dFL 1 a 3 «, Stizll^ifi 0 . 
S:f£S7L 1 a F«g«:?E:»Aj:a©7t4^^» 2 ^^«-r $ C t 30 

[0024] iSLmmtmmns^^m i e p 

TFE<DiS^, ^?L^5 0~9 8%SlS*iS7SO<. cfc 

[0 02 5] CC-C. 2&?L^ (%) «. TSe*^e>:^Jf>6 

«^«5i<';?'h77;l/:j-ai^U>©itS-C*S2. 2 
S?L^= (W:kfi-m*>W©l:kS) ^Kthfix 1 0 0 
6*e<)e.n/<:<ii-e*S. Stp. B. p. itm<D±mic2 50 
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iii^ l//cmva*i|fe^-r €. i # (OKtl-C&i. 
«^?LS=0. 65^B. P. 

[0026] 5fe¥«(*2 i orti. tIcCCJ: oaSiOfci 
A. K{t:::-3h:?'. ^3f>K:^ hn>?^>5A. 

^SIA^lgl >^^t 5^ f > . itttcr at — b'MK^t^ » >*i 
[0027] C4a6©3l£*i»m3:. t»5R (-'X&S7~ 

[0 02 8] H2«. Tfe^Jg^iL-r. 3fe¥«fl:«&*2 
b i ^t?LS{t5fe^»«tT 2 a =SrS^ Lfc fc©€:fflV>r 

«S^M5' -CfJ. ^?Lm7t¥^t*fe+-2 aP^tCjlS^^S 
*««^s)±©HI«*i/h3 < 0 . «Mffi^n*^/I^3 < ft o 

[00291 — ia{c3fe¥^<*«. Tfe^^ftia^i b-cm 

IS3tl-Ct,».5©-C. 3t¥SS»i|&^2b<bL-C{irjjSSa 
(ffl A . 5ll^«^^tt©^{k5^ > S T - 2 1 . • 
H3f:TiOi^Jl/*feC^a©P2 5) *-e©*SfflC>n« 

[0030] ^^m%^MW^l-1 a i Lr«. ^tif^^^ 

{c. 4 0 0 'cjyi. 6 0 0 •cwT-csifiSb . mm^&^ 

C©^«:-^-:^ h=l:4 0 0-6 OO-C, *? 

$ L. < « 4 5 0 "C^ilg-C^I^J-r ^ C i (C J: 0 f#6n-5>„ 
C©J:5(CLrff6*aS^?LM7fei>i^m4^^2 a«> 3fe 

*^tt:© 1 'mmvLi:. t i 

{c . «lfiSCC J: o T^* 3 n/cl?ffiritt»I^?©^«ltl*^?? 
^^«. *©iasw*©ii^J;0«>7^*<ft5*5. 

C<kft< . iSiJ66tifc7feS^^J8i^*^»-C 



C5) 

7 

c 0 0 3 1 ] ^^m^mt^n^iDm^m^icm^^^^^ 
wmmmmtmpkmis^Tit^t Lr». m^m lo 

«. 4 0 0"CJW±, ilfSO<«4 5 0-Cli(±®it^tt* 

ic^mmii-<D^ - X h L/ /ct^-CtT ^ C i *5<if ^ 

[0032] Lr. ^^mim^2 b i^?L 

mmitm (ytmmti^m^ ■■ ^^im^^mi^n^) *s r : 

9-5 : 5i*3:^J:'5«:^Wr-5CiWSO<. 
»*1,<»1 : 3~1 : 2-e*S. ±a©J: ^«:^J?LS 

S J: 0 t »/i:it)K . , c ©J: ^ S ctic 

[0033] «±® j: ^ tjiit^mum^m^^t. ^im 

TFE^ffiffib. Igjll*. 2 0 0'Ctl±-CPTFE©^ 
(327 •C5t5?S) , »S L < » 3 0 0 'CM&xm 

fiXT^Ci{Cj:i3?f -5, 200~32 7"C. Sf*L.<(3: 
3 0 0 'QmrnXimS S C i J; D . 3fe^^»l^±*i!K 40 

[0 034] ife*«f*#^?SK:fflU6n^>^i5(iii L/r 
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-ce PTF E*fflt^-SJt^. ^!>fiS!185ir;U3-;u*W* 
3 0 0~3 0 0 0aSSI5?:flBt>5Ci*l»*H-». *fc 

^iji^f* 1 0 0 mm?siicMLx^mi i 3 o«ssp* 

[0035] 3fei»i^(*©^?LMii5^|g«:*jW*ti}ta 
»^7LSS^^ 1 ©^7Lrt 1 a K. ^^m»2 i)miC 

[ 0 0 3 6 ] i^a, la 2 3 (,c7jk-r^^mim.-^m 

5, 5' {*l<»-rtl*>. ^?LaW^^lg©-HCC/cW36¥ 
^(*®3. 3' *5aa3nri»fct>©-C&-p/<:*i. 

Bj©3fe*ai^^®«c*a«:®s$n-r. ^^imm^^ 

[0 037 ] «±©J: ^Aj:«fS*«-r^*^B^©3l&^^ 

»5 MmJW±-e, 3 0 /imWT. *f35L/< (3:2 0 wmK^ 
T. <f:Oj!f*U<« 1 5 Mmt^T-C&'^C<i:*5*f*U 

c>. 1 iimTkmxitt. %^mw<Dm.ifi'pt£-t^x, 

^tftja^jSiffiT-r*. *fc3 0 /imSra^-Si. ^fii 

m^mi,^x<.^z<Dx. ^^nis^^miLicmm^ti^^ 
^mf^m*^^mitsti. fie*s?'pi5i©«fc^K:. ns^a 

ftn/cePTFE4fflt,>.SC<«:{Cj:0, 

©fc4ti{Ctf^jgl^SS^ii5<T.5.c:i*i-C#S©-C, f# 
6 tii>^^^WmiC ism> 7t*zi(*|5l±©^«®S*i« 

[0038] Cifem®] *%BjcD3t:^ffi}j. jfeiji^t^tt 

[0039}a4». 02 K^T J: JU5fe*3H*1fi^)e 
5{C. zS^Hl 0*^^JlSnfc3feS@?rn^O-CC>-S, M 

msiot bxit. mmm^mm 1 2©-®ic. mm 
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[0040] i 2 i oxkt. mm^j:m^ 

T. cti^itti^x -oi^^m} tmiff^ 

-r. ;i<»Jx;!^f'Jk ^V:tuy^>. !i<ytBfbtf^;i/, 

[0 04 1] ^^HQCCC^^^B^iti. &^f)^5 5 Onm 

[0042] mmn^'m^ 1 2 mcmMo 

i4>m^<om^<Dy -{ M:W^(fC!ct. 1 OjLim'^4m 

[0043] mm^^wm 1 1 1^. ssj^^jr^ii^s® 1 20 
warn, y vmh'-^mit:^x. T>^'e>h'-':fmit 

^LO^o 30 

[0044] mmmnnm 1 1 mm-f^-m^. 
[0045] mm^'^mm 1 1 76*^^/1 3 ioraio 

[0046] yt^mwm^mt Lx^t. ^mmi^m^m 
<Dmm(tcm\.^tc^^^^ii^mm^mi.^^ctf)^x^^o 

[0047] -:^mm%mw^m\.^hn^mnmt ur so 
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ti. S4(c^$ti'2>cl:^^j:. iU^TS^l 2tmM^^ 

SSI 2±.i^m^'m^nm^mmLfch(Di*cm&^tif^ 

ia^ffiia^ If ^ C <!: 7&5-c# €>. 
[0048] ^^Srlt^^W-r-S^^WOTKimffi 

[ o 0 4 9 ] :^mm%wmt. Ti^co^^m. rmitm. 

■%it^ix^Mmmtvxm\.^^ctffix^^o ^tc ^ 
?L«^3t^WL/ri^^cD-c. ^^mi^m^A^rnxm^ 

^mm (:kmmm m<DitmmtLxmmx$>^o 
[0 05 0 ] ^mm^mt ux^t. :jkmyt^nmB:< m 

^x^^h<DX^tiittm(^cm'M^tirj:\,>i)\ mit^^> 

^(Drj:^^xi>. j2:i^^tmmmMM(fcm,i(^<D$>^Ji 

i^X-trx (^fy^TSxr^h) t'X (2, 2' -ft* 
»;t>;l/-4. 4' -Z>:^}\/7i<=¥iy\y-h) J\^f^:^'^^ 
(II). h yx (>f V^T5^T:^>) (2. 2* : 
6' , 2" -^-t*»J>^>-4. 4' . 4" '-'V')ti)\^ 
^^^iy\y-V) JUt'^'^A (II) \ (-YV^ 
rs^T:^ h) ex { 1 . \0-y :x,i'>VU^})\^-A, 
1 -i;>f3}\y^^^ly]y-V) ;U7^:^'^A (II) ^jr^T&^^Cf. 

[005 1 ] 7fetfSfe^cD#«:^^<t or ±ia*iS 

X. mmr^if&m^iffbti^o i.^rti(Dm^h^Km 
m^^m<Di^§i^(fcmmr%^fi^mcx&m^mAo. 

[0052 ] c*ft^®i6] ^^m<D^it^m^^t. ± 
tE&m^iim^^fc^mm^m\.>fci^(ox$>%. rf£t> 

i^. 05CC7j^-r<t^CC, 2|s:^HJ<0^mffi2 0 <b*tS3 0 

t * . 2 0 (D^jinn^'f-m i fflij*^*f@ 3 o i 
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[0 05 3 ] mmmats^mta^imi^^rji^B^ 

JU^cC t(OM^^Mm ; L - >f V o >^ u:yW»W^ L 

[0 054] *tffi3 0<!:0t:«. Se*<fc D C <D^if rffi 

1 ±CC2Smt41^®/i 3 2 . 56tca^M3 3:0^1® 

[0 05 5 ] 7fem@2 0 i urfe^w^s^ms^fflt^ 

ismtt^BJMiii iccatiti^o «m 
)^«a3 occiiien^o ^3or&i. a#<D»Kf^ffl^ 
3^> (I-) tix^, af?it^^^iy\x. ^^mmzom 

[0 056] :^§m<OMt^n.mt. . 

^J^jriCDT^ h KTffl^p°B. ;^-7->. ^^^>h\ 
[0 057] 

4 0 0*fflCi-C. AMI. 5. 1 0 0mW/cm'(D7lc 
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[0 05 8] a) gg&^EVoc (V) 

[0059] b ) mmmi&m i .c (m a) Ram^m^t& 

SBSJ.c (mA/cm') 

motaijffiss (cm') vmLfcmx$>^. 

10 [ 0 0 6 0 ] c ) JgtSE3^=- f f 

= ( I. ..XV.. J / ( I.cXVoc) 
[ 0 0 6 1 ] d ) ^«^gl5aimi7 (%) 

20 r? (%) = (mimm^M(Dmn&i^mt}/w) x 

10 0 

= { I..,xV„.J /W) X 1 0 o/s 
= { J.c xVoc) /W} X f f X 1 0 0 

[0 062] gJiE^n/cV U>>^42;1/^ V-^t^ 5 

-So 7icS^^ML/cy-^->-^ ^u>-:$?cc^{b^®tfe 
[0063] ®^{b^®ik(Ofg:KHa 

[0064] o^mmim^momm 

2 9 3-4 2 1 -2 O^fflt^^rS'JSUfco 

[0 06 5] C^^LWKfb^^Vfi^OiaStD 
a) ^?LSK{b5^^>5K^P2 5 : B:^rxazy)m^ 
40 ^l±S<Dg?{b^ ^ >m^P 2 5 ( T i O, 9 9 . 

5HS%. J:b^^5 Om'/gr. -;XtaS2 1 nm,. 
;U^;U{b^3 0%) 4 6 x:§7y-jl/2 c m\ ^tS 

3 0i5^ra^tftS-^/c, ^<Z)f*. x^y-M2 cm'^m 

U h>X- 1 0 OSSrSttSOO. 2 cm*%*l cm^C 
50 ML. m<mmk. ;^f^X«±CC^O. 4 5 0'Cr3 0 
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c 0 0 6 6 ] b ) ^nmiit^i'iyn^s t-zi -.m 
it^iom^p 2 5 (cR^r. :EmMmw^^^m<Dm 

^t^^f >»*ST-2 1 (T i 0.#W^9 8M*%. 
JtaiMll6 4cm'/ff. — yctftS2 Onm) *fflt.»/c 
W^1-«l31«{Ct-C. ^^?LHK^t^3^>i&^^S T- 2 1 * 

10 06 7] ^mt9- it >^mmim^ lo 

a) P2 5mibm:mit^i''^m^PZ5^6g. x5r 
^-Jl'2 cin\ SO'T-fe^^UT-fe h>0. 2cm'*. 

4 i (-> 5 X if y - juassDSos^utaif^* 4 01^9 ii o 

St^S-C 3 0 ^HMa C -C . P 2 5 ?rliSa L /c. 
[0 06 8J b) ST-2 1^?&iS:M^k9^5'>«&*P 
2 5{Cf^x-C, ^'fb9'if>t&^ST-2 l^rm^fcW^ 20 

\tP2 5mmm^^m-ms^tmmicLx. st-2 
(0069] c ) ^nnmit^ f • mt^ * >*» 

^{b^i'>*9^P2 5©^J)Dfi4 1. 8 srfCjgtfiLfcf^ 
*30 tc, ±fB-CSmU/c^t7LSK<fc^ 3»>«i^P 2 5 © 
aSJ)nS*4.-2giL-C. P2 S^TttSJOaiSKJgi; 
r. P2 5S#^l5ig€:ISKU/c, 
C0070] m^5f>l»*ST-2 icDasttat*!. 
Qet<mm.UcRi^nt<c. ±fa-ri)3S!Lft:^?LS^ft5^ 30 

dr>^-¥-ST-2 i©as»na*4. 2 g <t or. ST- 
2 1 . s T - 2 1 u^mfsWi^m 

S3t//c. 

[007 1 ] C3!£mffi©fPSi{) 

3feSSN o . 1 ~5 : Sf*^?LS!i< ^ K 7 7;U:i-i3x 
9^U>(ePTFE) (M/13 Mm. 2g?L^6 0%. S 
±1\M0. 30/xm) •:»>'*«C!60. *1 

^t?3 O^jraMSL-fcm, aiSL.. 30 0 

[0 07 2]!^. No. Hi. P2 5S^^^P?RfC?I« 

u. mmi:dm^'cz o^ras&ai/fc^. s t- 2 1 s 
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[007 3] C©®^t9^if>e PTFEjg^lgK:. 

>^-ti,xp zbrn^m^mML. m^m^^^v- 

l^*|5^^tt©2BJ«mtt ITO-PETt^^^VAOTE 
C-110B-125N {mmt&tm 1 . 1 X 1 0' Q 
5 5 0nm-C©5feS^^7 3%) JClAiSOr. 

j[^ie«sisri 5 0 -c. 3 o»raie«-rsc<t«cj:o?E 

[0074] ^fe^ffiN 0.6: ^Eijygt*1g^li©f'PKK 

*fc •) . 3 0 0 -cxmrn 0 r> /cfetii-». 

o. 4<t|SI«{CL,r<'^S{L/c:<, 

[0075] :ife^®N o . 7 : Kit9^ i» >t»^S T - 2 
l*6g. xii>'-;l/2 cm'. RCXr-te?-il'T42 h > 
0. 2cm'^r. i^^Uzn-T t'-X©A->fcSS(cA 

--i-O h'>x-;<7-=&fflt»-C3 0»H»ftJ(3<*fc. 
^■©ft. x$y-;U2 cm'**0A-C'<-Ohi'x-* 

fP*4ia«g»3jML-C. ST-2 1*&^©--;-;^ h^iSSJ 
b/c. C©-~t-;^h4. :7l£m®No. irffl(,>fcfc©4 

IS]«JI©S?gzg^ft I TO-PET-^^Jl'AOTEC- 

1 1 0 B - 1 2 5N©^SM«:. m.m:mohMk. *^ 
fSMtST 1 5 0 -c, 3 o^jraieM-r-s C i CC J: O 

[0 07 6 ] C*a^m?ib©f'PM3 f^$JiU;fc3fem@* 

0. 3mmo 1 /'dm'©->;^-trx (-^V9^Ti'r:^ 

tr:^ (2, 2' -trtyi'Ji'-4. 4' -s^*;i/# 

=^t^U- h) ;U7-x't;A (II) (t^T. N3m<ti^ 
A) ox$y-;l'?§?tic-:>t:fc-!fefi!(aL'fc, ^©f^N 

z^mm^i^tcM^ {%tm) *x5»y-;i.t?-r-rt^ 
[007 7] usrc^Uhfc^m'^m^'mmc^WLit'f-^ . 

5m o 1 /dm'i 3-^7^5 Ommo 1 /dm'©r-fe V 
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